U-Pb zircon and (or) titanite or monazite ages have been obtained for five major, undeformed, calc-alkaline plutons of the Appalachians of southeastern Quebec. These are interpreted as ages of crystallization for the Scotstown (384 * 2 Ma), Lac aux Araignkes (383 -C 3 Ma), Winslow (377 * 7 Ma), Aylmer (375 + 3 Ma), and Ste-Ctcile (374 2 Ma) plutons. Many other titanite samples gave 2 0 6~b / 2 3 8~ dates that are 2-16 Ma younger than the concordant zircon dates from the same samples, and this is probably the result of Pb loss. Variation in 207~b/2"~b ages of titanite from some samples is attributed to incorrect common Pb correction.
Introduction
Intrusive granitic rocks of the Quebec Appalachians occur only in the north-central GaspC and the southeastern regions of Quebec (Fig. 1) . The latter are probably westernmost members of an extensive zone of Acadian magmatism in New England and the Maritime Provinces of Canada. We report here U-Pb dates and Sr isotopic data for the peralurninous, undeformed Acadian intrusions of Scotstown, Lac aux AraignCes, Aylmer, Ste-CCcile, and Winslow of southeastern Quebec. These plutons are hosted by rocks of the Connecticut Valley -GaspC synclinorium (CVGS) (Fig. I) , which is part of the Dunnage zone of Williams (1979) . This zone is interpreted as being the vestige of an oceanic domain (Iapetus), composed principally of island arc sequences and melanges, all deposited on oceanic crust (St-Julien and Hubert 1975; Laurent 1975 Laurent , 1977 Hibbard and Williams 1979) . The posttectonic emplacement of the granitoids within the Siluro-Devonian metasedimentary rocks of the CVGS along with K-Ar (biotite) ages of 379 and 360 Ma for the Aylmer and Ste-CCcile plutons, respectively (Lowdon 1960) , suggested an Acadian age of intrusion. Geology The Dunnage zone in southeastern Quebec can be divided into rocks of Cambrian to Upper Ordovician age and of 'Present address: Ottawa-Carleton Geoscience Centre and Department of Earth Sciences, Carleton University, Ottawa, Ont., Canada KlS 5B6.
Siluro-Devonian age (CVGS) (Fig. 1) . The former represent the accumulation of sediments on oceanic crust (Laurent 1975; St-Julien and Hubert 1975) , which is followed to the southeast by the St. Victor synclinorium and the Ascot-Weedon Formation, which are the remains of a synchronous island arc (St-Julien et al. 1983) . Southeast of this are rocks of the CVGS, composed mainly of the St. Francis Group, which is a thick sequence of sandstones, slates, and limestones, unconformably above the Cambro-Ordovician Ascot-Weedon Formation volcanic rocks. The St. Francis Group includes the Compton Formation, a monotonous turbiditic sequence of alternating grey and black shales and fine-grained laminated sandstones (St-Julien et al. 1983) , which is host to the Scotstown, Winslow, and Ste-CCcile plutons. The Aylmer pluton was intruded at the contact between the rocks of the Ascot-Weedon and Compton formations. The Lac aux Araigntes complex is hosted by rocks of the Compton Formation on its northern side, and the Precambrian quartzo-feldspathic gneisses of the Chain Lakes massif on its southern side. The Chain Lakes massif is interpreted to be allochtonous Precambrian basement that was thrust westward along seismically identified east-dipping thrust faults during the closure of the Iapetus ocean (Ando et al. 1984) .
The regional structural trend of the CVGS is northeast and is the result of deformational events associated with both the Taconian and Acadian orogenies. The rocks of the CVGS are characterized by subgreenschist to low greenschist facies regional metamorphism (Rodgers 1970) . The emplacement of the granitoid bodies produced contact metamorphic aureoles in the Silurian Compton Formation that are on average 1.5 km wide, and the pressures at the time of emplacement, deduced from the contact metamorphic assemblages, range from 1 to 4 kbar (1 kbar = 100 MPa) (Bourne 1985 (Bourne , 1986 . The plutons themselves are neither deformed nor metamorphosed.
Petrography and chemistry
All the petrographic and chemical descriptions given later were obtained from Bourne's (1984 Bourne's ( , 1985 Bourne's ( , 1986 and Danis' rock type. The intrusions have a medium-grained, equigranular texture and are composed mainly of quartz, potassium feldspar, and plagioclase. Biotite is the major mafic mineral in all the plutons, and hornblende occurs in minor amounts in the basic phases. The common accessory minerals include titanite, zircon, monazite, pyrite, muscovite, garnet, and epidote. Crustal assimilation may be indicated by the number of host rock inclusions. Some Scottstown outcrops contain xenoliths of sedimentary rocks that are nearly completely digested. In the Aylmer pluton, the exposed rocks may be close to the roof of the intrusion, because the foliation of abundant large xenoliths parallels structural trends in the country rocks.
The granites are corundum normative, and meta-to peralurninous on the basis of the AICNK (aluminum/alkalis) ratio. Samples from all the plutons define calc-alkaline trends on an AFM ternary diagram. The rare-earth-element spectra typically have strong negative slopes and no Eu anomaly. Harker variation diagrams of several major oxides versus SiOz, constructed by the authors using Bourne's data, have a linear trend, demonstrating the comagmatic nature of the different phases (Simonetti 1989) . These different phases can be related by fractional crystallization but not by the fractionation of plagioclase feldspar because of the lack of a Eu anomaly. However, we wish to emphasize that both Bourne (1984 Bourne ( , 1985 and Danis (1984 Danis ( , 1985 strongly advocated that the Scotstown, Winslow, and Lac aux AraignCes plutons have undergone a postsolidification, metasomatic process they called "tonalitization" to produce some of the border phases. This process converts a rock type such as a granodiorite into a tonalite by removing potassium and introducing silica. The complexes include both igneous and metasomatic tonalite phases.
Zircon morphology
A morphological classification scheme based on the relative development of prismatic and pyramidal faces (Pupin 1980 ) has been applied to each zircon sample analyzed. These features appear to reflect both the temperature and the chemistry of the cGstallization medium of a zircon population (Pupin 1980) . A combination of pyramidal and prismatic forms constitutes a zircon subtype; the distribution of zircon subtypes for the plutons is illustrated in Fig. 2 . The zircon populations are dominated by the 1 10 prismatic and 101 pyramidal faces, and according to Pupin (1980) , this zircon type is indicative of crystallization at low temperature in an alkaline melt. The temperature of crystallization was probably low but these rocks are not alkaline.
Zircon grains were also sectioned, polished, and etched to show their internal features. An important characteristic of these zircon populations is the frequent presence of inherited zircon cores mantled by a younger magmatic overgrowth (Fig. 3) . Inherited cores were found to be more abundant in the nonzero-degree magnetic fractions and the crystals containing cores were darker in colour relative to the clear to pink, completely magmatic zircon. (1984, 1985) work. The chemical and petrographic data help Zircon stability explain the Sr isotopic data, account for inheritance in zircon,
The presenation of inherited zircon depends on zirconium and identify the as to make the age concentration relative to the saturation level. The stability of determinations useful. The intrusions are composed of several zircon during anatexis was experimentally investigated by petrographic phases that are and frat- Watson and Hanison (1983) , who found that the of tional crystallization, except for those units considered to be zirconium in crustal felsic melts was a function of both metasomatically altered (see later discussion). The compositemperature and melt chemistry and could be described by the tional range of the phases within individual plutons can vary relationship from diorite to granite, with granodiorite beinn the dominant phase, except for the Aylmer pluton, where is the main where D is the concentration ratio of Zr in a stoichiometric zircon to it in the melt, T is the absolute temperature, and M is the cation ratio (Na + K + 2Ca)lSi X Al. This relationship holds provided the melt contains at least 2 wt.% H20. The ubiquitous presence of hornblende in all the plutons makes it highly probable that these rocks contained at least 2 wt.% H20 (Naney 1983) . A solidus temperature of 700°C, which is a function of pressure, was selected on the basis of the pressure estimates and rock compositions of Bourne (1984 Bourne ( , 1985 Bourne ( , 1986 and Danis (1984 Danis ( , 1985 . Their analyses were used for the Zr contents and to calculate the M values shown in Fig. 4 . The Zr concentrations are greater than those required to saturate the host magmas and this could explain the abundance of inherited xenocrystic cores.
Analytical methods Zircon fractions were separated from samples of the Scotstown, Lac aux Araigntes, Winslow, and Ste-Ctcile plutons. It was possible to use these same samples to obtain titanite as well, thus making comparisons between the mineral dates as meaningful as possible. The Aylmer samples contained monazite, but no zircon or titanite. In an attempt to avoid inherited components, grains were handpicked using simplistic criteria such as lowest magnetism, greatest clarity and crystallinity, and freedom from inclusions. The results that follow show that this approach is somewhat effective for these rocks. The fact that the fractions consist of a small number of carefully selected grains (20-40) is probably responsible for the concordance of some points.
The Rb-Sr procedures are described in Doig (1987) . Isochrons were regressed by a method based on York (1966) , and 1.42 x lo-'' a-' was used for the decay constant of 8 7~b . The errors in isochron parameters are at the 95% confidence level for consistency with the Pb data, and include appropriate Student's t factors based on the number of samples regressed. Zircon was processed by a method similar to that of Krogh (1973) , but using a 0.3 rnL resin volume and a mixed 2 0 5~b -2 3 5~ spike. Isotope ratios were measured on a VGSector mass spectrometer in the UQUAM-McGill laboratory at the Universite du Quebec a Montreal. U and Pb were separated from titanite and monazite using a hyrobromic acid elution technique, repeated twice. The blank for the entire analytical procedure ranged from 7 to 30 pg Pb. Calculated errors include measurement error, confidence in the fractionation factors, error in the U/Pb ratio of the spike, and the effect of the common Pb correction. Tables 1 and 2 list all the isotopic data. Figure 5a is the isochron diagram for the Scotstown pluton. Samples Sc-12 to Sc-14 (Table 1) were collected from the granitic phase of the pluton, Sc-1, Sc-5, and Sc-9 are granodiorites, and Sc-3 is a metasedimentary xenolith.
Rb-Sr and U-Pb chronology

Scotstown pluton
The seven samples give a date of 410 + 38 Ma and an initial 884 CAN. 1. EARTH SCI. VOL. 27, 1990 FTG. 3. Representative zircon grains that were mounted in epoxy, sectioned, polished, and etched with HF vapour. THe grains were photographed in reflected light. The HF vapour preferentially attacks altered areas and fractures, rendering them dark. Susceptible sites of attack are areas that have suffered radiation damage (metamictization), which is in turn a function of uranium content: (a) Ste-CCcile zircon with a partly dissolved, zoned xenocrystic core, rimmed by a magmatic uranium-poor mantle; (b) Ste-CCcile zircon with a well-defined core that is partly replaced by the zircon of the magmatic overgrowth; ( c ) Ste-CCcile zircon that is zoned and more uranium-rich in the dark outer rim; (d) Lac aux Araignkes zircon without a core and that is almost equidimensional and unzoned; (e) Ste-CCcile zircon with igneous zoning, and inclusions that may be the remains of an older core; Cf) highly fractured, elongate, and inclusion-rich Scotstown zircon. The scale bar is 100 Fm long.
87Sr/86Sr ratio of 0.70652 + 0.00065. Because of the presence samples, calculated using the U-Pb age to follow, are also quite of sedimentary xenoliths, isotopic mixing of magma and host variable (0.7059-0.7072). This scatter is most probably caused rock was anticipated, and this is why the xenolith was sampled.
by one or more of assimilation of host rocks (suggested by Unfortunately, the granite samples alone scatter widely, giving sedimentary xenoliths), postmagmatic introduction of radioa similarly meaningless age. The initial ratio is better congenic Sr by fluids, or an isotopically heterogeneous source strained, and moderately high. The values for individual region. Bourne's (1984) "tonalitization" or postsolidification "The error in this ratio, including bias, is 0.6%, or 0.004 in the ratio, whichever is greater (Doig 1987 ).
metasomatic process explained some petrographical and geochemical inconsistencies mentioned earlier. It is therefore likely that the Rb-Sr system was disturbed at the time of this metasomatic process.
Titanite was separated from sample Sc-8, and one of the three titanite fractions was abraded to test possible discordance caused by Pb loss. There is scatter in the position of the data points (Fig. 6a) and no correlation between abrasion and degree of discordance. The points are below concordia, and within error of the zircon discordia, so that T-1 and T-3 have probably lost Pb. The large variation in the titanite 207~b/206~b ages (Table 2) is likely caused by the large common Pb correction. Robert et al. (1988) determined the initial Pb isotopic compositions of leached K-feldspars from the same intrusions dated, and these have been used for the common Pb corrections. However, only one of Robert's 40 K-feldspar analyses corresponds exactly to a sample from which minerals were separated for dating (Winslow complex, sample W-2). For the other U-Pb mineral samples, the mean common 207Pb/204~b and 206~b/ '04Pb values for each pluton were used to represent the common Pb component. These average values are considered to better approximate the common Pb component than Stacey and Krarners (1975) values. The full range of common Pb values in each pluton was used in the propagation of errors, sometimes resulting in large quoted errors relative to zircon. Another problem with the U-Pb method is that for ages in the approximate range 0-600 Ma, the linear trajectories of lead loss intersect the concordia curve at a very small angle, magnifying effects of the common Pb correction for minerals such as titanite and monazite. A common approach to this problem is the circular argument that if the minerals titanite and monazite are indeed concordant, then 206Pb/238~ and 207Pb/235~b ages will not be affected by the low-angle intersection problem, and will ' be good age estimates. The problem is that the concordance may be more apparent than real, because of the common Pb correction (e.g., sample T-2, Fig. 6a ). Only repeated analyses of different fractions of the mineral may resolve whether the mineral behaved as a closed system for Pb (Schiirer et al. 1986) . That is, if points lie within analytical error of each other and of concordia, there may not have been loss of Pb. In most cases the maximum 2 0 6~b / 2 3 8~ date will be used here as a minimum age. Fraction T-2 is only 1.6% discordant and gives a 207~b/206Pb age of 384 + 9 Ma. Fractions T-1 and T-3 are slight more discordant and give 207~b/206~b ages of 404 2 13 and 392 a 6 Ma, respectively. The wide range of 207~b/206~b ages illustrates the importance of determining the exact composition of the initial common Pb component and the difficulties inherent in dating titanite of this age using the 207~b/206~b ratio. However, the titanite samples roughly define a discordia, so the error in the common Pb correction is probably not as important a factor as loss of Pb. Using the criteria defined here, the minimum age of emplacement for the Scotstown pluton is given by the sample with the highest 206~b/238U age. This is 377 + 3 Ma from sample T-2.
Three zircon fractions were analyzed from the same sample used for the titanite dating, and give 207~b/206~b ages of 384 a 2 (abraded, most concordant), 384 + 2 Ma, and 388 + 3 Ma.
These lie within error of a short discordia and are a good estimate of the age of the pluton. The titanite data may demonstrate a small amount of Pb loss because the points lie within error of the zircon discordia.
Lac aux Araignkes pluton
The isochron plot (Fig. 5b) gives a date of 402 + 62 Ma and an initial 8 7~r / 8 6~r ratio of 0.70653 a 0.00066. The granodiorite samples (L-3 to L-12, Table 1 ) do not provide much variation in the RbISr ratio. This lack of variation and the scatter of the data points result in an unreliable age determination. The sample for the titanite analyses (L-3) is from the granodiorite phase of the pluton. The four titanite fractions roughly define a horizontal array (Fig. 6b) , suggesting a variable contribution from an incorrect value of the common of Pb. In short, the reasons for the apparent discordance of 207Pb/204Pb ratio. This can be tested by plotting the 207Pb/235~b titanite samples are probably quite complex. An additional ratio against the total measured 207~b/204~b ratio. There is no factor could be the incorporation of a small and therefore highly correlation, but there is for the Scotstown titanites where this variable number of inclusions with a different common Pb compossible effect was considered to be minor compared with loss position. This would explain differences between essentially replicate analyses. The average 2 0 7~b / 2 3 8~ age is 367 + 3 Ma and is interpreted as the minimum age of emplacement. Four zircon samples with "magmatic-like" features (clear, euhedral, inclusion-free) were selected from the same sample.
Fraction 2-3 is concordant at 383 + 3 Ma. Fraction 2-2 is a discordant point that gives essentially the same 207Pb/206~b age of 38 1 2 2 Ma. Fractions Z-1 and 2-4 are highly discordant, and clearly have an inherited component. The 2 0 7~b / 2 0 6~b ages are 591 + 10 and 462 + 4 Ma, respectively. The two fractions lie on a line between 2500 and 360 Ma. Given the concordant 207~b/206~b age of 383 2 3 Ma, both fractions have lost lead since 383 Ma ago, so the age of the inherited component is unreliable.
Winslow pluton Samples W-5 and W-7 (Table 1) are dark-grey leucodiorites, sample W-1 is grey, medium-grained tonalite, sample W-6 is coarse-grained tonalite, and W-9 is a sample of the northern hornblende diorite phase.
The five points on the isochron plot (Fig. 5c ) are so widely scattered that the age and initial ratio are meaningless. Using the U-Pb age (titanite) of 377 2 6 Ma to follow, the samples span a very wide and high initial ratio range of 0.7064-0.7129, supporting the likelihood of variable degrees of assimilation or metasomatism.
The Winslow titanite sample was obtained from tonalite (W-2). This is the only U-Pb sample for which the composition of the common Pb component is known precisely (from the measurements of Robert et al. (1988) ). In contrast to the other titanite data, the 207~b/206~b ages of 376 ? 7 to 379 + 4 Ma are very similar, the abraded fraction being most concordant. This would seem to support our suggestion of small but significant lead loss in titanite, and incorrect common Pb corrections for some other samples. For this case only, we suggest that the 207~b/206~b ages are unbiased, and may be used to estimate the age of the pluton.
Aylmer pluton
The isochron plot ( Fig. 6 4 yields a date of 393 2 42 Ma and an initial 87Sr/86Sr ratio of 0.7072 2 0.0028. The granodiorite samples (A-1 to A-6, Table 1) do not have a wide range of 87~b/86Sr ratios. The three uppermost points ( Fig. 5 4 are granite, and control the regression. The moderate scatter of the points may have been caused by the assimilation of country rock or by a postsolidification metasomatic process introducing radiogenic strontium.
The Aylmer pluton samples tested do not have significant quantities of either zircon or titanite, but monazite is abundant. The treatment of the data for monazite is similar to that for titanite, but the common Pb levels are typically lower. A potential problem is the recent documentation of inherited Pb in this mineral (Parrish 1988) . The monazite analyzed is from granodiorite sample A-1. The monazite grains are turbid to clear yellow and are tabular, euhedral to subhedral crystals. The 207~b/206~b ages are very different (385 2 6 and 416 2 9 Ma) but their 2 0 6~b / 2 3 8~ and 2 0 7~b / 2 3 5~b ages are nearly identical ( Table 2 ). The older 2 0 6~b / 2 3 8~ age of 375 2 3 Ma (Fig. 6d) for the more concordant monazite fraction (M-1) will be used as the estimate of the minimum age of emplacement.
Ste-Ckcile pluton
Samples C-7, C-14, C-15, and C-26 (Table 1) are medium-to coarse-grained, equigranular biotite granites. Samples C-2 1 and C-30 are medium-to coarse-grained, equigranular biotite granodiorites with trace amounts of titanite and magnetite. Samples C-4, C-18, and C-22 are crosscutting, aphanitic, potassium-feldspar-rich aplites. Sample C-9 is a fine-grained, grey, quartzo-feldspathic dike containing small amout s of biotite and muscovite.
Together, the 10 samples produce a Rb-Sr whole-rock isochron plot yielding a date of 364 + 14 Ma and an initial 87~r/86Sr ratio of 0.7076 + 0.0012 (Fig. 5e) . As was the case for the other plutons, the granite and granodiorite samples have a small spread in the 8 7~b / 8 6~r ratio. The age obtained is therefore highly dependent on the aplite samples. A regression of just the aplite samples and the quartzo-feldspathic dike yields a date of 368 + 27 Ma with an initial 87Sr/86Sr ratio of 0.70708 + 0.0035, essentially identical to the results from all the samples combined. It is therefore reasonable to conclude that the aplite phase is comagmatic with the main intrusive phase. The Ste-CCcile titanite sample was obtained from a granodiorite (C-26). The titanite has a low uranium content, and consequently low 207Pb/204Pb measured ratios. This makes the initial common Pb correction a more critical factor and may account for the bias towards a cluster of points just below concordia. The wide range (368 + 13 to 422 + 10 Ma) of 207~b/206~b ages may be caused by the apparently variable bias towards high 207~b/204~b values (Fig. 6e) . The 2 0 6~b / 2 3 8~ and 207~b/235U ages vary little (Table 2) , and fraction T-3 has the highest 2 0 6~b / 2 3 8~ age of 372 + 3 Ma.
Three zircon fractions were analyzed (Fig. 6e ) and gave identical 207~b/206~b ages of 374 + 1 to 2 Ma, very similar to the maximum titanite 2 "~b / 2 3 8~ age. The three coincident zircon dates are inherently more reliable than the very similar titanite date.
Discussion
1
Efforts to date zircon were successful despite the common occurrence-even in the least magnetic carefully picked fractions-of an inherited radiogenic Pb component. zircon grains were sectioned and etched to reveal internal structure such as old cores, and many were found. It is only practical to section a few grains from each zircon fraction, and these are not the grains actually analyzed. Of the apparently core-free populations analyzed, about half still had an inherited component, perhaps caused by the inclusion of one or more grains with cores. Some analyses yielded concordant data, and these dates are used to help evaluate the U-Pb titanite method applied to the same samples and to interpret titanite data from samples that contained no zircon.
The morphological classification of Pupin (1980) was applied in part to help select material for analysis by verifying the magmatic origin of the zircon. The populations were, however, quite uniform. The method also erroneously classified the rocks as alkaline, although the immediate environment of the crystallizing zircons could have been alkaline. This morphological scheme gives a temperature of crystallization of 600 + 50°C, somewhat consistent with that derived from the chemical data (700°C).
Other researchers have found that U-Pb titanite analyses often give concordant points on a concordia diagram, corresponding to either crystallization or metamorphic ages depending on the history of the rock. However, the precise degree of concordance mav be difficult to determine because of uncertainty in the large common Pb correction. The common Pb correction especially affects the 207~b/204~b ratio of titanites (Dunning 1987) , and can result in a horizontal scatter of points on the concordia diagram. This results in imprecise age estimates based on the 207~b/206~b ratio. The common Pb in our titanites is partly or completely derived from continental crust: use of the Stacey and Kramers (1975) model for the correction yielded even less reproducible (increased scatter), and biased, 207~b/206~b ages (several points were above concordia). For these reasons, it is best to measure the composition of common Pb in the sample, and to use the 2 0 6~b / 2 3 8~ age because the '06pb content is less affected by the common Pb correction. This age is qualified as a minimum age in this study because most titanite samples gave dates 2-14 Ma younger than coexisting concordant zircons. Barring a protracted thermal history, the implication is small but significant lead loss. This is clear for the Winslow samples, which fall on a single discordia, and these are the only samples for which the common Pb composition was measured for coexisting potassium feldspar. For the other plutons, only an average Pb composition was available, and the points scatter more widely. Most do not lie on Concordia, so that a later closure time is not likely. By chance, those samples that did not have zircon or did not yield concordant zircon data are those for which concordant titanite or monazite data were obtained. It is therefore possible that the ages of crystallization listed are unbiased estimates relative to each other.
In spite of difficulties with the U-Pb dating, this method gave much more precise and credible results that the Rb-Sr method. Where the present Sr isotopic heterogeneity is least (SteCCcile), the Rb-Sr age of 364 k 14 Ma is close to the U/Pb age of 374 + 2 Ma. The mean square of weighted deviates (MSWD) values (Fig. 5) (Fig. 7a) . The other mixing diagrams produced no correlations (e.g., Lac aux AraingCes, Fig. 7 b) , so the isotopic heterogeneity may be the result of a very variable degree of alteration rather than uniform alteration of rocks with different Sr contents.
The 87~r/86Sr initial ratios for the five suites range from 0.7065 to 0.7102. The variation within each pluton is considered to be the result of alteration at the level of emplacement (i.e., Bourne's postsolidification metasomatic alteration process), but the differences between plutons more likely reflect differences in the sources of the magmas. The initial ratios of the suites are clearly higher than those of oceanic mantle (0.702-0.704). The isotopic composition of the subcontinental mantle is less well known and variable (Allegre et al. 1981) , and could consist of long-lived mixtures of mantle and so-called orogene reservoirs (Zartman 1984) . However, the continental mantle in this region may even be depleted, as shown by extrapolation of results of Bell et al. (1982) and Larocque (1986) .
The alternative to an enriched mantle source, preferred by the authors, is an origin in the lower continental crust. Seismic evidence (Spencer et al. 1987) shows that there is a Grenvillelike basement beneath the Appalachians in this area, and older gneisses (1.6 Ga) occur just east of the Lac aux AraingCes pluton (Naylor et al. 1973) . The peraluminous chemistry of the plutons, and of lesser significance the abundance of inherited zircon, favours an origin by melting of continental crust. This interpretation for the origin of the granites is supported by the common Pb isotopic results obtained by Robert et al. (1988) and Ayuso (1986) . There is a slight trend of increasing initial ratios with decreasing age, possibly reflecting partial melting at higher crustal levels. However, the detailed interpretation of seismic profiles by Spencer et al. (1987) further complicates this discussion because of the presence of westward-thrust oceanic crust within the basement rocks.
In an analogous study of granitic rocks in the central Gasp6 region of Quebec, Larocque (1986) also obtained moderately high and variable Sr initial ratios. However, one associated gabbroic phase had an initial ratio of 0.702, showing that melting began in a highly depleted continental mantle but then progressed to widespread melting of continental crust.
Conclusions
Although the five ages are not a large statistical sample, they do represent volume~cally significant Acadian plutons of the southern Quebec Appalachians, and cover a distance of 60 km across the trend of the Appalachians. The pattern of ages does not show a significant geographic trend and so does not support an origin by subduction of oceanic crust. The ages can be separated into an earlier plutonic event represented by Scotstown (384 + 2 Ma) and Lac aux AraignCes (383 + 3 Ma) and a later group represented by Winslow (377 + 6 Ma), Aylmer (375 + 3 Ma), and Ste-CCcile (374 + 2 Ma).
The magmatism in southeastern Quebec is most probably the result of partial melting of Rb-depleted Grenville lower crust, in response to crustal thickening during the Acadian Orogeny. The S-type signature of the plutons is probably enhanced by
